Tolerance of Pseudomonas aeruginosa to killing by ciprofloxacin, gentamicin and imipenem in vitro and in vivo.
In the rat croton oil pouch model, treatment with ciprofloxacin, gentamicin or imipenem caused a sharp reduction in the numbers of Pseudomonas aeruginosa when applied 24 h after infection but treatment had little or no effect when delayed until 48 h after infection. Surviving bacteria from treated animals were fully susceptible on subculture in vitro. Between 24 h and 48 h after infection there was an increase in the concentration of magnesium and a decrease in the concentration of oxygen but no significant change in the pH of the pouch fluid. In-vitro, the MBC of gentamicin was increased four-fold by the addition of magnesium ions and eight-fold under anaerobic conditions whereas these variables had no significant effect upon the MBC of ciprofloxacin and imipenem. However, cells of P. aeruginosa incubated in batch culture for 4, 24 and 48 h became progressively more tolerant to killing by all three drugs. We conclude that the tolerance of P. aeruginosa in vivo was only partly explained by biochemical changes at the site of infection. The stationary growth phase was associated with progressive tolerance to killing by ciprofloxacin, gentamicin and imipenem both in vivo and in vitro.